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(54) LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PURPOSE: To improve the visual angle characteristics 
of a liquid crystal display element without excessively 
forming insulating films and additive capacitor electrodes 
in superposition. 

CONSTITUTION: This liquid crystal display element is 
constituted by disposing plural pixel electrodes for 
impressing voltages to drive liquid crystals, signal wirings 
and active elements 18a, 18b having charging ability on 
at last one transparent substrate of two sheets of 
transparent substrates which are arranged to face each 
other and close the liquid crystals and disposing counter 
electrodes for impressing voltages to drive the liquid 
crystals on the other transparent substrate. The 
individual pixel electrodes are divided into plural sub- 
pixel electrodes 23a, 23b and at least one of the active 
elements 18a, 18b varying in the charging ability are 
installed to the respective sub-pixel electrodes. The 
individual counter electrodes facing the individual pixel 
electrodes are divided into the plural sub-counter 
electrodes having regions of different area ratios and the 
the individual sub-counter electrodes. 




different voltages are impressed to 
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rt [Claim(s)] 

[Claim 1]It has an active element which provides at least two or more picture element 
electrodes which impress voltage which drives said liquid crystal on a transparent substrate of a 
method of - among transparent substrates of two sheets which make it counter mutually, 
arrange and blockade a liquid crystal, connects with this each picture element electrode with 
signal wiring, and has charging capacity, In a liquid crystal display element which provided a 
counterelectrode which impresses voltage which drives said liquid crystal on a transparent 
substrate of another side, A liquid crystal display element installing said at least one active 
element which divides said each picture element electrode into two or more sub-picture element 
electrodes, and from which charging capacity differs in this each sub-picture element electrode, 
respectively. 

[Claim 2]It has an active element which provides at least two or more picture element 
electrodes which impress voltage which drives said liquid crystal on a transparent substrate of a 
method of - among transparent substrates of two sheets which make it counter mutually, 
arrange and blockade a liquid crystal, connects with this each picture element electrode with 
signal wiring, and has charging capacity, In a liquid crystal display element which provided a 
counterelectrode which impresses voltage which drives said liquid crystal on a transparent 
substrate of another side, A liquid crystal display element impressing voltage which divides into 
two or more subcounterelectrodes which have a field where surface ratio differs said 
counterelectrode of each which counters said each picture element electrode, and is different in 
this each subcounterelectrode. 

[Claim 3]A liquid crystal display element impressing voltage which divides into two or more 
subcounterelectrodes which have a field where surface ratio differs said counterelectrode of 
each which counters said picture element electrode of further each in the liquid crystal display 
element according to claim 1, and is different in this each subcounterelectrode. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the liquid crystal display element of a wide 

viewing angle display. 

[0002] 

[Description of the Prior Art]In this kind of liquid crystal display element, the following 
composition is conventionally adopted as the transparent substrate side which forms a picture 
element electrode among the transparent electrodes of two sheets which were made to counter 
JP,4-348324,A mutually like an indication, and have been arranged. That is, 1 pixel was divided 
into two or more sub-picture element electrodes, and the control capacitor electrode was 
provided via the 1st insulator layer under the picture element electrode, and the additional 
capacitor electrode is further provided via the 2nd insulator layer on the picture element 
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electrode. 
[0003] 

[Problem(s) to be Solved by the Invention]If shown in the above-mentioned conventional liquid 
crystal display element, the voltage-transmissivity characteristic (it is hereafter called the V-T 
characteristic) of the sub-picture element electrode divided by setting up freely the capacity of 
the control capacitor electrode provided via the insulator layer up and down and an additional 
capacitor electrode is controlled. Thereby, into 1 pixel, two or more fields where the V-T 
characteristics differ are formed, and the design flexibility of the whole pixel is raised. 
[0004]This is giving the different V-T characteristic for every divided sub-picture element 
electrode, would form selectively the field saturated in the pixel which is carrying out the 
halftone display, and will have improved the visual angle characteristic of a halftone display by 
this. However, since the additional capacitor electrode was further provided via the insulator 
layer after the general composition of providing a control capacitor electrode via an insulator 
layer under a picture element electrode as it is a liquid crystal display element of this 
composition, the poor still newer defects generated conventionally increased in number. That is, 
this poor mode is a defect of a point defect or a line defect by short circuit with an additional 
capacitor electrode, a picture element electrode, a counterelectrode, a gate electrode, a source 
electrode, a thin film transistor (hereafter referred to as TFT), etc., and the problem that the 
reliability as a liquid crystal display element was inferior by this generated it. 
[0005]The problem that foreign matter adhesion and poor membrane formation increased on a 
picture element electrode by the complicated composition of carrying out superposition 
formation of an insulator layer and the additional capacitor electrode too much being taken was 
also generated. Then, it is made in order that this invention may solve the above-mentioned 
problem, and it aims at raising the visual angle characteristic of a liquid crystal display element, 
without carrying out superposition formation of an insulator layer and the additional capacitor 
electrode too much. 
[0006] 

[Means for Solving the Problem]Inside of a transparent substrate of two sheets which makes 
this invention counter mutually to achieve the above objects, arranges, and blockades a liquid 
crystal, It has an active element which provides at least two or more picture element electrodes 
which impress voltage which drives said liquid crystal on a transparent substrate of a method of 
-, connects with this each picture element electrode with signal wiring, and has charging 
capacity, In a liquid crystal display element which provided a counterelectrode which impresses 
voltage which drives said liquid crystal on a transparent substrate of another side, Said each 
picture element electrode is divided into two or more sub-picture element electrodes, and 
technical means of installing said at least one active element from which charging capacity 
differs in this each sub-picture element electrode, respectively are adopted. 
[0007]It divides into two or more subcounterelectrodes which have a field where surface ratio 
differs said counterelectrode of each which counters said each picture element electrode, and 
may be made to impress voltage which is different in this each subcounterelectrode. 
[0008] 

[Function]In this invention, the active element which divides each picture element electrode into 
two or more sub-picture element electrodes and from which charging capacity differs in this 
sub-picture element electrode was provided. 

Therefore, two or more sub-picture element electrodes will have a different voltage- 
transmissivity characteristic, respectively. 

Since voltage which divides into two or more subcounterelectrodes which have a field where 
surface ratio differs the counterelectrode which counters each picture element electrode, and is 
different in each was impressed, each picture element electrode will have a field where voltage- 
transmissivity characteristics differ. 
[0009] 
[Example] 

(The 1st example) This invention is explained according to the 1st example shown in a figure 
below. Drawing 2 is an A-A sectional view of drawing 1 in which the important section flat 
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f , surface of the liquid crystal display element of the 1st example is shown. The liquid crystal 
display element 1 blockades the liquid crystal layer 4 in the gap of the transparent substrates 2 
and 3 which consist of glass of two sheets which was made to counter mutually and has been 
arranged, and takes the composition which pasted together the lower polarizing plate 5 and the 
upper polarizing plate 6 further. Form here the gate electrode 7 which turns into the transparent 
electrode 2 from Cr, and two or more picture element electrodes 9 which consist of ITO(s) 
(indium stannic acid ghost) via the insulator layer 8 which consists of SiNx(es) are formed, The 
semiconductor 12 which consists of the source electrode 10 and the drain electrode 11 which 
consist of Ti, and a-Si is formed. And the orienting film 13 is formed so that these picture 
element electrode 9 grades formed and obtained may be covered thoroughly. The filter 15 for 
light transmission which colors it the black mask 14 for protection from light and the three 
primary colors (R, G, B) which become a method of - and the transparent electrode 3 from Cr 
which constitutes a matrix, and serves as a light filter is formed. And the orienting film 17 is 
formed and it is so that the counterelectrode 16 which consists of ITO(s) (indium stannic acid 
ghost) similarly may be formed and each may be covered thoroughly. 

[0010]The thing completely same with the composition which can usually be considered by the 
material which can usually be considered is possible for the liquid crystal display element which 
consists of such composition enough. Now, the important section flat surface in the liquid crystal 
display element 1 of such composition is shown in drawing 1 . However, drawing 1 is an important 
section top view showing - pixel of the transparent substrate 2 which formed the picture 
element electrode 9 shown in drawing 2 , and shows the easiest example. 

[001 1]In drawing 1 . TFT18a and TFT18b comprise the semiconductor 22 which consists of the 
source electrode 20 and the drain electrode 21 which consist of the gate electrode 19 which 
consists of Cr(s), and Ti as an active element which has charging capacity, and a-Si, and have 
reverse stagger structure generally known. Charging capacity shall differ TFT18a and TFT18b, 
respectively by changing channel width W and channel length L of the source electrode 20 and 
the drain electrode 21 intentionally, respectively. This time, channel width W of TFT18a was 
made small, channel length L was enlarged, and charging capacity of TFT18a was made less 
[ than TFT18b ] than TFT18b. And it divided into two so that surface ratio might be set to 1:1 at 
the sub-picture element electrodes 23a and 23b of the sliding direction which shows 1 pixel in a 
figure, and TFT18a was provided in the sub-picture element electrode 23a, and TFT18b was 
provided in the sub-picture element electrode 23b. Thus, the signal from the IC circuit of the 
external connection which is not illustrated is received, and TFT18a and 18b are made to turn on 
and turn off by allocating the gate signal line 25 which consists of the source signal line 24 set to 
provided TFT18a and TFT18b from Ti, and Cr. 

[0012]The feature of the 1st example in such composition divides a 1 -pixel picture element 
electrode into two sub-picture element electrodes, and there is in having provided active 
elements, such as TFT from which providing TFT from which channel width W and channel length 
L differ in each sub-picture element electrode, i.e., charging capacity, differs. However, in order 
that the 1st example might deepen an understanding, the easiest example was only indicated, 
there is no necessity of not necessarily carrying out the 1 -pixel number of partitions 
comparatively for 2 minutes, it is infinitely possible and an effect also goes up. However, since 
TFT will also increase and a pixel area will become small in proportion to this if the number of 
partitions increases, it is necessary to take the effective number of partitions into consideration 
enough, therefore — practically — desirable — per pixel — two division - carrying out 
comparatively for 5 minutes is appropriate. There is no necessity of defending stubbornly to 1:1 
like [ area / of the sub-picture element electrode after division ] the 1st example, and it can 
constitute infinitely. 

[0013]Next, this invention persons analyzed and evaluated the V-T characteristic by the 
measuring method which shows drawing 4 the liquid crystal display element shown in drawing 3 in 
order to know the visual angle characteristic in the liquid crystal display element of the above 
composition. Drawing 3 is the perspective view of the liquid crystal display element of the 1st 
example which divided the picture element electrode into two so that surface ratio might be set 
to 1:1. 
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It pastes together so that the TFT substrate rubbing direction 27 and the upper polarizing plate 
extinction axis 28 may carry out TFT substrate 26 and the upper polarizing plate 29 in which 
TFT which is not illustrated was formed in - **, Having pasted together so that the filter base 
board rubbing direction 31 and the lower polarizing plate extinction axis 32 might carry out the 
filter base board 30 and the lower polarizing plate 33 in which the filter was formed in - ** is 
shown. 

That is, the upper polarizing plate 29 and the lower polarizing plate 33 are in NW (normally white) 
mode, i.e., the liquid crystal display element which made the extinction axis cross and was pasted 
together so that it might become a white display in the state of impressing no voltage. 
[0014]The measuring method of the V-T characteristic was enforced by the method shown in 
drawing 4 . That is, altitude above was used as the transverse plane from the upper polarizing 
plate 35 side of the liquid crystal display element 34, and it was begun from this front direction 
to measure the V-T characteristic, and carried out by changing a measuring point (arrow 
direction of a figure) gradually downward (the direction of theta of a figure). The result obtained 
by the above measuring methods was as follows. 

[0015]In order to analyze and evaluate [ 1st ] the liquid crystal display element of drawing 3 f irst, 
when a picture element electrode was not divided and TFT fully had charging capacity to a 
picture element electrode, channel width W is large and channel length L measured about the V- 
T characteristic of the liquid crystal display element in the case of being small (not shown). The 
measuring point considered it as theta= 0 times (namely, transverse plane), 10 degrees, 20 
degrees, 30 degrees, 40 degrees, and 50 degrees, and the result surveyed and obtained about 
each was shown in drawing 5 . The horizontal axis in drawing 5 is the impressed electromotive 
force to a picture element electrode, and a vertical axis is relative transmittance when front 
(equivalent to theta= 0 measuring point) maximum transmittances are made into 100%. according 
to drawing 5 t especially, when a measuring point is made into theta= 50 degrees, although it is 
remarkable, impressed electromotive force increases gradually from 0V to 6V, for example — it 
was alike and followed, and the abbreviated 1.5V neighborhood to relative transmittance began to 
decrease rapidly, and has reached in the abbreviated 2.5V neighborhood at - ** A point 
(equivalent to relative transmittance and abbreviated 10%). However, relative transmittance is 
decreasing gently as the phenomenon which relative transmittance increases will appear, it will 
reach in the abbreviated 3.4V neighborhood till a B point (equivalent to relative transmittance 
and abbreviated 18%) and impressed electromotive force will increase after that, if impressed 
electromotive force increases further. Thus, the phenomenon of increasing after relative 
transmittance carries out - degree reduction as impressed electromotive force increases, and 
decreasing further again is the cause of reversal of the bright display of a liquid crystal display 
element, and a dark display, and is a reason said for a down viewing angle range to be narrow. 
[0016]Here, especially in this example, this phenomenon will be called a "swelling phenomenon." 
It turns out that such a swelling phenomenon becomes large as a measuring point begins to 
appear clearly from theta= 30 degrees about in drawing 5 and a measuring point becomes down 
(namely, theta= 40 degrees, 50 degrees). 

[0017]On the other hand, to a picture element electrode, when insufficient, channel width W is 
[ the charging capacity of TFT ] small [ 2nd ], and channel length L analyzed about the V-T 
characteristic in the case of being large. The V-T characteristic in this case is easily calculable 
from the expression 1, 2, 3, 4, 5, and 6 which is an actual measurement of drawing 5 , and a 
general formula of an electrical property. 
[0018] 
[Equation 1] 

I D =-beta (V D -V s ) (2(V G -V T )- (V D+ V S )} 

I D : Drain current, V g : Source voltage, threshold characteristics of V Q :gate voltage V T :TFT [0019] 



[Equation 2]beta=(W/L) Cjmu/2W: Channel width, Lchannel length, gate-dielectric-film capacity 
per Cjiunit area, mu:mobility [0020] 
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„ [Equation 3]I D =C t dV D /dt [0021] 

[Equation 4 ]C t =C LC +C s +C GD C LC : Volume capacity, C s :storage capacitance, a C GD :gate - the 

capacity between drains [0022] 
[Equation 5] 

2 (V c -V T -V, )(V, -V 0 ) P 
V, =v, 

2 (V c -Vx -V 8 ) + (V, +V 0 )(1-P) 

V Q : Initial drain voltage [0023] 
[Equation 6] 

P=exp {-(2 beta/C t ) (V Q -V T -V s ) t} 

t: gate ON time — the V-T characteristic result which carried out the simulation from the 
expression 1, 2, 3, 4, 5, and 6 of these is shown in drawing 6 . 

[0024]According to drawing 6 , in the impressed electromotive force 0V-6V, it turns out that a 
measuring point swells at theta= 30 degrees and 40 degrees, and there is almost no 
phenomenon. Although relative transmittance begins to decrease rapidly from the abbreviated 
1.5V neighborhood like drawing 5 in theta= 50 degrees, It turns out that some swelling 
phenomenon which is given to a - ** A 1 point (equivalent to relative transmittance and 
abbreviated 10%) in the abbreviated 3.4V neighborhood, and is attained to B' point (equivalent to 
relative transmittance and abbreviated 18%) in the abbreviated 5.7V neighborhood appears. 
[0025]Based on the analysis result of above drawing 5 and drawing 6 , both V-T characteristic 
was shown in drawing 7 about the case where a measuring point is theta= 50 degrees especially 
as a representative, and comparison and examination were performed. The charging capacity of 
TFT comes out enough to a picture element electrode, and this is the comparison in a certain 
case and the case of being insufficient, and examination. In drawing 7 , the dashed line 36 is the 
V-T characteristic shown in drawing 5 when the charging capacity to a picture element 
electrode is enough, and the - dotted line 37 is the V-T characteristic shown in drawing 6 w hen 
the charging capacity to a picture element electrode is insufficient. It turns out here that the A 
point of the dashed line 36 and the B point (equivalent to the A point of drawing 5 and a B point) 
are moving to A'point and B' point (equivalent to A'point and B' point of drawing 6 ) of the - 
dotted line 37. If such both V-T characteristic is mixed, it will become like the solid line 38, and a 
swelling phenomenon is almost deterred, and ** is known. This will become equivalent to TFT1 8a 
from which charging capacity differs in the sub-picture element electrodes 23a and 23b which 
divided 1 pixel into two like drawing 1 , and the V-T characteristic produced by providing 18b. 
[0026]Then, in order to check whether the V-T characteristic of the liquid crystal display 
element of the composition of drawing 1 actually becomes like the solid line 38 of drawing 7 in 
several different measuring points based on the above-mentioned analysis result to the 3rd, this 
V-T characteristic was surveyed to it, and it was shown in drawing 8 . Drawing 8 is the V-T 
characteristic of the 1st example in case measuring points are theta= 30 degrees, 40 degrees, 
and 50 degrees. 

It turns out that it swells in every measuring point and the phenomenon is reduced enough 
certainly. 

[0027]Since a viewing angle range swells from a front direction to theta= 50 degrees to down at 
least and a phenomenon is certainly suppressed if shown in the liquid crystal display element of 
the above composition and the V-T characteristic, the liquid crystal display element whose 
visual angle characteristic is sufficiently satisfying is obtained. This invention persons checked 
that it was effective to theta= 60 degrees as a range which can deter a swelling phenomenon by 
the same V-T characteristic analysis. 

[0028]Since there is no necessity of taking the complicated composition of carrying out 
superposition formation of an insulator layer and the additional capacitor electrode too much, on 
a picture element electrode, a reliable liquid crystal display element is obtained without foreign 
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matter adhesion, poor membrane formation, a point defect, and a poor line defect increasing. 
Although the case where one TFT per sub-picture element electrode was used as an active 
element which has charging capacity was explained in full detail in the 1st example, the same 
effect is acquired even if it uses two or more TFT(s). Even if it uses MIM (Metal-Insulator-Metal) 
as an active element, it is possible to completely acquire the same effect. 

[0029]Although the liquid crystal display element in NW (normally white) mode was explained in 
full detail in the 1st example, even if it is in NB (normally black) mode, i.e., the mode which show 
a black display in the state of impressing no voltage, it is possible to completely acquire the 
same effect. 

(The 2nd example) Although division of the picture element electrode in the transparent 
substrate which forms TFT was explained in full detail in the 1 st example, since the same effect 
is acquired even if it is a transparent electrode side of another side which counters this picture 
element electrode, according to a figure, it explains below. 

[0030] Drawing 9 is an important section top view of the liquid crystal display element of the 2nd 
example. This is divided into three of the subcounterelectrodes 40a, 40b, and 40c which has the 
field alpha, beta, and gamma where area differs mutually the counterelectrode 40 which counters 
the 1 -pixel picture element electrode 39 which has TFT41, for example, By impressing voltage 
which is different in each, the completely same effect as the 1st example is made profitably like. 
[0031] Although drawing 10 is a B~B sectional view of drawing 9 , since it is the same composition 
as the liquid crystal display element shown in drawing 2 of the 1st example, explanation is 
omitted. However, the light leak prevention from between the subcounterelectrodes 40a, 40b, 
and 40c is attained by forming the black mask 43 between each. 44 — as for a picture element 
electrode and 49, an upper polarizing plate, and 46 and 47 are [ an orienting film and 52 ] liquid 
crystal layers a filter, and 50 and 51 a transparent electrode and 48 a lower polarizing plate and 
45. 

[0032]Here, the effective voltage impressed to the liquid crystal layer 52 serves as the sum of 
the impressed electromotive force to the subcounterelectrodes 40a, 40b, and 40c, and the 
picture element voltage supplied to the picture element electrode 39 from the source signal line 
42 via TFT41. Now, since analysis and evaluation were tried with the completely same measuring 
method as the 1st example, the V-T characteristic of the liquid crystal display element of such 
composition is explained according to a figure below. 

[0033]It measured about the V-T characteristic at the time of setting impressed electromotive 
force to this counterelectrode to 1.5V in the counterelectrode before dividing into a 
subcounterelectrode the 1st first. The measuring point considered it as theta= 0 times (namely, 
transverse plane), 10 degrees, 20 degrees, 30 degrees, 40 degrees, and 50 degrees, and the 
result surveyed and obtained about each was shown in drawing 1 1 . The vertical axis in drawing 
1 1 shows relative transmittance when the maximum transmittances in a transverse plane are 
made into 100%, and a horizontal axis shows picture element voltage. According to drawing 1 1 , it 
turns out that a swelling phenomenon becomes large as a measuring point begins to appear from 
theta= 30 degrees about and a measuring point becomes down (theta= 40 degrees, 50 degrees) 
like drawing 5 of the 1 st example. 

[0034]On the other hand, the result of having measured the V-T characteristic at the time of 
setting impressed electromotive force to this counterelectrode to 0.5V, 1.0V, and 1.5V in the 
counterelectrode before dividing into a subcounterelectrode the 2nd about theta= 40 measuring 
points especially as a representative is shown in drawing 12 . According to drawing 12 . it turns 
out that 0.5v of parts with small impressed electromotive force have shifted the V-T 
characteristic of 0.5V and 1 .0V rightward [ of an every figure ] as compared with the V-T 
characteristic that the impressed electromotive force to a counterelectrode is 1 .5V (a swelling 
phenomenon.). 

[0035]Next, to the 3rd, the V-T characteristic in the case of the 2nd example that uses the 
counterelectrode 40 to the 1 -pixel picture element electrode 39 as shown in drawing 9 as the 
three subcounterelectrodes 40a, 40b, and 40c was analyzed and evaluated based on these 
results, and it was shown in drawing 13 . At this time, the field which the subcounterelectrodes 
40a, 40b, and 40c and the picture element electrode 39 overlap was made into the field alpha, 
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„ the field beta, and the field gamma, respectively, and surface ratio of each field was made into 
7%, 21%, and 72%. And the voltage of 0.5V, 1.0V, and 1.5V was impressed to the 
subcounterelectrodes 40a, 40b, and 40c, respectively, according to drawing 13 — the V-T 
characteristic of the three fields alpha, beta, and gamma — drawing 12 — the same — 0.5 — it 
shifts rightward [ of a figure ] every [ V ] and it turns out that the relative transmittance in the 
part and the picture element voltage 0V from which the surface ratio of the field alpha, beta, and 
gamma differs further also differs proportionally. Here, it can be said that the V-T characteristic 
like [ since the area of the picture element electrode 39 is equal to total of the area of the field 
alpha, beta, and gamma ] the solid line 53 used as mixing of the field alpha, beta, and gamma is 
the V-T characteristic of the picture element electrode 39 as it is. The solid line 53, i.e., the V-T 
characteristic of the picture element electrode 39, is understood that the swelling phenomenon 
is clearly lost as compared with the V-T characteristic in theta= 40 measuring points as shown 
in drawing 1 1 or drawing 12 . 

[0036]Then, in order to check whether the V-T characteristic of the liquid crystal display 
element of the composition of drawing 9 actually becomes like the solid line 53 of drawing 13 in 
several different measuring points based on the above-mentioned analysis result to the 4th, this 
V-T characteristic was surveyed to it, and it was shown in drawing 14 . Drawing 14 is the V-T 
characteristic of the 2nd example in the case where a measuring point considers it as theta= 0 
times (namely, transverse plane), 10 degrees, 20 degrees, 30 degrees, 40 degrees, and 50 
degrees. According to drawing 14 , it was checked that the completely same effect as the 1st 
example had been acquired with swelling even if it changes the measuring point theta from a 
transverse plane to 50 degrees at least, and a phenomenon not appearing at all. This invention 
persons checked that it was effective to theta= 60 degrees as a range which can deter a 
swelling phenomenon by the same V-T characteristic analysis. 

[0037]Even if it is a liquid crystal display element of composition of that the above result divides 
the counterelectrode to one picture element electrode into three subcounterelectrodes, the 
completely same effect as the 1st example will be acquired. Although the 2nd example showed 
the example which divided into three subcounterelectrodes the counterelectrode which counters 
each picture element electrode, Even if it impresses voltage which does not need to defend 
stubbornly to trichotomy, divides into two or more subcounterelectrodes, and is different in each 
subcounterelectrode, it cannot be overemphasized that the completely same effect as the 2nd 
example is acquired. 

[0038]Even if it mixes both the composition shown in the 1st example, and composition of being 

shown in the 2nd example, it is satisfactory at all. 

[0039] 

[Effect of the Invention]Since the active element which divides each picture element electrode 
into two or more sub-picture element electrodes and from which charging capacity differs in this 
sub-picture element electrode in claim 1 was provided if it was in this invention as stated above, 
The outstanding effect that the visual angle characteristic of a liquid crystal display element can 
be raised is done so, without carrying out superposition formation of an insulator layer and the 
additional capacitor electrode too much. 

[0040]In claim 2, since voltage which divides into two or more subcounterelectrodes which have 
a field where surface ratio differs a counterelectrode, and is different in each 
subcounterelectrode was impressed, the same outstanding effect as the above is done so. In 
claim 3, since claim 1 and this invention according to claim 2 were annexed, the same 
outstanding effect as the above is acquired. 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an important section flat-surface part which shows - pixel of the transparent 
substrate which provided the sub-picture element electrode of this invention. 
[Drawing 2] It is an A-A sectional view of drawing 1 . 

[Drawing 3] It is a perspective view of the liquid crystal display element of this invention. 
[Drawing 4] The measuring method of the V-T characteristic of this invention is shown. 
[Drawing 5] A picture element electrode is not divided and the charging capacity of TFT shows 
the V-T characteristic of sufficient liquid crystal display element. 

[Drawing 6]A picture element electrode is not divided and the V-T characteristic of a liquid 

crystal display element with insufficient charging capacity of TFT is shown. 

[Drawing 7] The V-T characteristic in case a measuring point is theta= 50 degrees is shown. 

[Drawing 8] The V-T characteristic in the measuring point from which this invention differs is 

shown. 

[Drawing 9] The important section flat surface of the liquid crystal display element of other 

examples of this invention is shown. 

[Drawing 1 0] It is a B-B sectional view of drawing 9 . 

[Drawing 1 1] The V-T characteristic in the measuring point from which the counterelectrode 
before dividing into a subcounterelectrode differs is shown. 

[Drawing 12] The V-T characteristic in theta= 40 measuring points of the counterelectrode 
before dividing into a subcounterelectrode is shown. 

[Drawing 1 3] The V-T characteristic in three fields of other examples of this invention is shown. 

[Drawing 14] The V-T characteristic in the measuring point from which other examples of this 

invention differ is shown. 

[Description of Notations] 

9, 39, and 48 Picture element electrode 

18a, 18b, 41 TFT (active element) 

23a and 23b Sub-picture element electrode 

16 and 40 Counterelectrode 

40a, 40b, and 40c Subcounterelectrode 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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a A^E«( £: b TTEmt^ **T 5 
«^OlWBa*««*«ROH"Jiii*«Sfc#iiJU, <B4 
H»#B2] S^E»faS-Se«b«a*Mirt-*2 

E«fi*raw 5 «ee % mat % tnkoHMC«R(t 

K*fflSMIfliK:tt«^BI»fc«l!lLT3ft«(l6**«r* 

imxm 3 ] m&m 1 E«ojsss^?tcfet^T, 
**^iit©iifts««%#-r**a©iimiRi«*k:» 

[00 0 1] 
[0 0 0 2] 

1tIf4-34 8 324ffci^OC*i:< 1 5Wc*f|n] 
■6, lB**^0B>JBi**&£#tiJU ^bT. Big 

[0 0 0 3] 

^tefc-aTtt* ±Tel6liflB*^bTiat*«:*JW3>f ! 

t ma 3 yf>t§i©gi«: g is tc R^-r 5 

T, V-T#tti:Pf^) *|J»LT^5. CfttcfctK 
lHJRrtfcV-TW£©B&*«tt*t«»J»U sift 

[0 0 0 4] CW4, $MWbfc9JHJR«»5K*i&* V 



(2) ^HfFF 7-1 5 2 0 1 3 

+IWH»^©^Wte*##bT^*ci:fc:=S:S. bfr 

tffgSEbfco 

[0 0 0 5] B)tfUi±K:&#ti:teiM8£ttlin 
V>3HHt»56£L;fc. ?ct\ *»Wtt±ISWjB*lll»l 

[0 0 0 6] 

•r*fc«)fc, Si^tcttienSttiSLttAfeHltt-S 2ft 

30 u mtvmmwm&miczrtiztijtmmtiiDmte&M 
to-?**. 

[0007] s&ic, mz<DwiMmmmMicttfaT%® 
«©wia«ift«s*ffi*Jtoii*«ffi«*w-«-*a»o 

^aura-rsidtcbTfeii/^o 

[0 0 0 8] 

[ffffl] *«Hlcj:ftl& fi*<DBiSmffi£:?f&©IiJB 
*«Wc#* J b C (DIiJB»®@lC^®fg^cDS* 57* 
fV^JtfPfcRW-fcOT* ^©IiJBISSWi^n^n 

ii***fiE-aa*wit«#r*cfcfc:ft*o s/t, « 
^*-r*«»<Dij*fiqi«8stc5}-fijbT j eti€ f nics*« 

[0 0 0 9] 
[HfflEffil] 

(St 1 HlfiStfiJ) JUT*aW*H»c^-r« 1 SISSfiWcfiio 
50 SFPffi^-riaiOA-ABPfSEIT'feSo JKSS^iS? 
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ltt, £W£ttfrS#IEebfc21£©#-7XfrSft3& 

m 5 J: tf ±OWt« 6 *W ») £fc-e-fc«J«*S* feOf 

7***U SiNxA^%SM8?:^UITO 

J«U T id^S3V-7iSl OtScttfKU 

-OSffil lta-S l<p&ft«¥Wl 2%MLt 
>^3o ^bT, 0jSLT#fccn&©«ilW«9*¥*5!S 
^cfl^-McBElnJfflil 3«r^LTV>5 0 -73, 8«3 

7*7 7?VXi' 1 4 i: 3lfi (R, G, B) fc»feLT 
A7-7-f;V?t&Sl3tffl07^W 1 5£Jgfi5cbT 
l^c ?LT> nflliCI TO W *» 

tClBftJSl 7*J&£bl/->3 8 

CO 0 1 0] ft*5, C©J:Sfc«iafr&ftSiSft«i5yR 
©^HS^sS? 1 EfcttSgfWBnfcH 1 t^-To tcK 

-BiR^-raaPTBHT?*?), ats^ftW^bT 

V^3c 

[001 1 3 01 t*5l/^T, TFT18ai:TFT18 

h^iffi 1 9tT i ft»6§5y- 0*5* 
tfFWyti2 1 ta-S i ^5S5¥ift2 2tA' 

©^ + *>i/«wfe «k # + l * tn^njaatta 

It5Cf?> TFT18atTFT18b^fn 
?t«fr©Sft3£>©£ LT^3 0 T F T 1 8 

bJ;»3fcTFT18 a©^+*;b«W%'.h£< b?- + * 
L < bT, T F T 1 8 a ©3tm#g*j£: TFT 

1 8 b<fct>fc'>ft< bfco ^bT, 1 BJ(5*H»i:jS"r± 
T73lo]©IiJB^«@2 3 a t 2 3 b tcB«J±tf 1 : It 
ft 3 ±9 £2 #91 U B!!B%tt&2 3 aCBTFT 1 8 

a«SttSiJH^SSi2 3 blc«T F T 1 8 bSrlSttfto 
ilOJ:3K UTlgttfc TFT 1 8 a iTFT 1 8bfcT 

i fr6ft*V-X«#«2 4tC rfr64«y-h«9 

CH18S^e.©«^«:S^TFT 1 8 a, 18b*ON, 
OF F£-£T^3 0 

[0012] CO£$ft«#lcftttS#SllHfc«W©1* 
SUi, l BSi©HJgmffi£ 2 o©fflBiii1MSf;:#SiJ b, 

LOiUTFT^ltSCi:, HP'S, 5t«l73©gft 
3TF T^©7*x-f ^Sg^fctattT^SC fclcfcfco 
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it^O, H^bft^T FT^HKbfcT F T»«2 6 
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«3S8t«i2 8A^-Sc-r3«J:'5lcte(P-S-*3^> £4, 7 -< 
>l$*mi$,Lrc-7<<)lzmfo3 0£TMftt53 3*7^r 
;b^S«7tT>^7alp]3 1 tTIf«M3 2#-» 

-rsidtcaso^fc-sfciit^bT^. 03;?), ± 

20 l7t«2 9tTI)£ffi3 3(iNW (/-^U^h) 
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[0 0 14] £4, V-T#14<DSiJ^73ffi«±0 4 IC^-T 
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30 [0 0 1 5] *fSlt, I30l B H a gS*?*i^ 
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3 oa, 4ojs, 5osi:b, zn^tuc-D^rmmis 
■zmr^m^m 5 tc^bfee 0 5 tc*5^3«twaa^« 

®^©BltDliff T-ft <o , SttttiiE® (StefeB e = 0 m 

icm^ o**aa**i oo%fcbfct#©$g*faifi 
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T-BAjS (ffl^Mai^, B&l 0%lcmm) iCilbT^ 

3 0 tczt>\ setaiftntEE^iSibnrstfflwaa* 

ii^, B81 8%tc*B^) ST?1U t©»BPin«E36i«iB 

)bp , r3icon*i*fM5asf5{±iS j ?>*Hc^bTi/-'5o c© 
50 M'>bT^e>ititiDbT, zzicnm.ffi.'pTzt.^smm 
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* [3&3] Id =Ct d V» / d t 
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vo :wm\ ! i"f>nm 
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fc^T, tttt 3 6 tt!«i^031M(!Kl*if»ftlt& 
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flffl^O JEflttE* ft^+»4«^OH 6 Lfc V - T 
^FttT-fe^o CCT?fflBl*3 6©AjHU Bj£ (05OA 
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[0 0 2 7] tiLbOXSItmtiL V-T«Ftt©jB:»«^ 
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[0 0 2 8] £fc> BXM: IC £t#»Ci£*i]l t tttfJ 3 

Mtf£<ftl^©T-, S%#», riW^Ffi, jS^B, *5£ 
tf**R*£*tfi»An-rs c t ft < flmttoKir-«A« 
S*?^»6n*. ftfc\ 1 *»JTH4, 

^r^ y^^t LTM IMCMetal-Insula 
tor-Metal) ^<n«<DS»**# 
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[0029] £fc, *m mmm-vte. nw u— 
nb (y-TU^5>v^) K, bp-b, ^EE&Riantt 
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fctoSJB^Ji^Bg-rSo fc7£U 9MlRlffiffi4 0a, 4 0 
b, 4 0 cOM^e©iiJteS5±«, #ffltc77'^7X 
^4 3«riStt5e:i:T'afi8LTV«5o Site, 4 4 tiTfl 
3tt«, 4 5ti±®7t«, 4 6, 4 7HM1I, 4 8B 
HSiflHI, 4 9ii7^;W, 5 0, 5 1{±IB|D]Jg, 5 2 

[0 0 3 2] CCT% &b1S5 2's83ta£4T.£*$!&SEE 
«B'J*f|n]1M4 0a, 40b, 40c -^©enirattEEi: T 
F T 4 1 ^LtV-Xf§i4 2fr5BiJR®IS3 9tc 

o«ft«^jiff o v-T«Mt«rjB i $mmt±< 
Titters., 

[0033] s-r^nc, m^wst 
lojwiKfc^T, c<DttfonM^<Dmam!£* 1 . 5 v 

0 = 0* (IP'S, IEffi) , 1 OS, 2 0*, 3 0*, 4 
0*, 5 0fii:U *nfftCO^T«aiT#ftlS* 
£01 Uc^Lfco ftfc, 01 1 fctittSJBWltilEffiT* 

©g^dSia^* 1 0 0 % i: Lfc t ^(Dmnmmm^m 

L, WMiiBiMIBE*^?. 0 1 ltCkSfc. 
3K^a, IB l Hfi£0iJ<D0 5 fefi ±*»ISfflB* < 

9 = 3 0*Jb>&ante«>, $iJj£ffiBtfT#l°J (0 = 40 
*, 5 0fi) K45l^ot^<4SCi:WS. 

[0034] cn»c»bTJB2»c:, ■ittiAiftatc&M'f' 

0. 5V, 1. 0V, 1. 5Vibfei^OV-T^tt 
LTffl^{4B0 = 4 0*KOI/>T«iJ^L 
fc*am^0 1 2£jjcf 0 01 2 ttlRjlMI'V© 
ffBfflWEtfl. 5 V©V-T#ttfcJ±LT0. 5V*5<fc 
Xfl. OVOV-TWttti:, ffHlIlttE*VJv£^#0. 5 



(5) ftfrW 7- 1 5 2 0 1 3 

CtW5, 

[0 0 3 5] ^C^3tC, cne>©^«rgg$A, 09 
IC^-TX o 1 iS^OH^m® 3 9 ItCttT&ttfoWM 4 
0*3O©IlJM(Rl«ffi4 0 a, 4 0 b, 4 0 c fTS* 
*2ftSfi«Oi8#OV-T«Mt*j!¥«fs fftttBl 3tc 
TSLfco C©££, glJWlnjmffi 4 0 a , 4 0 b, 4 0c 

i:®miwi3 9 5 y-tzm&ikznztm 

7%, 2 1%, 7 2%tLfeo ftT, B"MlRl«ffi4 0 
70 a, 4 0 b, 4 0 c t^ft^no. 5 V, 1. 0 V, 
1. 5 VOm£E«r011lPLfco 01 3fC«fcSi:, 
iSa, /?, rOV-T«tttt, Hl2tra*K:, 0. 5 
VfoiOW|q]'\->7hU Se>tCnS^ca, 0, y© 

BBfut^s**^ ffl**EEovtefettsia**aa*fc 

JtWLTRft^T^*©jWfrfr* 0 CCf, 9HR«S3 
9©ffi»«fflfilSa, 0, y ©ffi«©iSMH;:#L.^©T\ 

w«a, 0, y (om&t&zgms 3©«fc5&V-Tlf 

5=, Site* %M5 3< ®mmfii3 9©V-Tf#14 

ti, 01 issvt±0i 2te3rf£5£i».l/£ffiBe = 4 

0 fit?© V - T tttttc Jt LTB^ 5, frtc * < 6 

[0 0 3 6] fCT'l4(C, ±IB^WiSg^^m£x.T, 
H9®«J*O«Jl^iR?0V-T«raii<» H&S}«& 
©iB"J^ffigfCi3VT, »I1 3©$lilt5 3©<fc?fc 

1 4K^Lft. 01 4ti, if*J5£{ii«tf 0 = 0* (BP'S, 
IEffi), 1 OS, 2 0*, 3 0*, 4 0*, 5 0*£L 
fe*&^02^2*««!lOV-TWFttT?*«o 01 4tC 

io SiJ^ffiB0^r / >^<i:tIEffi^e.5O*S-e^ 
fb*-»Tt>^<6*ak««^<«n*^ci:-p, mi* 

fc\ *«W#6ttW*OV-T«Mtll¥*rK:J:t), ^< & 
*^^3flJihprt6*SBHi: LT 0 = 6 OfiST-tSitfS 

[0037] «±©*ssk ± •? , i o©a«s^tc w-r 
3O(OB0»iawBt»*jr*«j«o}saa 

40 micttfotzttfamm* 3 o©bj»iri««»c»#j \,ttm 

^Lfct\ 3»*jKH^-r*<2«H:a:<, ^©ffJW 
iD LT *S 2 SlSfeflFIJ i: ^ < H« ©5Kjm » c.tl5Ct 

[0 0 3 8] t/c, **l*flSffi|U:S1-«fiEt*»2* 

[0 0 3 9] 
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k. aa^fig-r 5 c t % < . ft 

[0 0 4 0] icfc, M^2fc43V^T, WfqJ«;|l?rffia 

^ n<oiij«(Rjm®fc sffiEfcEPin l/£<dt\ hue t 
imm<omm&mwi 

[0 1 ] *mw<vmwmmM*i8iifrcmw»®<D-Mm 
[02] 0 1 <DA-Ammmv&%o 

[03] *^©S B B B S^S?<D^tiit^«o 

[04] *mmv -Tm'&com^m^Trstc 

[0 5] S*«ffi*»W^-r\ frOTFTCJttl** 1 

■fttKm&mTxm^tD v - t $ji±**vr „ 

[0 7] «|J5£{M# 8 = 50 S©i§-£<D V - T #14*^ 



(6) mmW- 7- 1 5 2 0 1 3 

[0 8] *m%<Dm*%mfeGim.T'(Dv -■mit*^ 
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[09] *fgH^Offi^WJO?g B B H ^^(DMg|5¥® 
[0 1 0] 0 9©B-Bifffi0T'$.i. o 

[011] mftfamMKft®\-?z>m<Di$fam&<D. m& 
[01 2] gijw^mstc^sj-rsHijcw^®®©, jfljs 
[01 3] *mR<Dm<Dmmm<D3^<nm&\z.%>tfz>v 

[014] *%0^CD{til©^S6^JOS*5jSiMKT-cDV 

9 , 3 9, 4 8 Hiftttll 

18a, 18b, 41 TFT O 7 ^ x -i" 

2 3a, 23b lUBjiSSli 

16,40 ttmrnm 

20 40a, 40b, 40c WM faWW. 
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